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SPECIFICATION 

Title of the Invention 

MASK DEVICE FOR MAKING THIN-FILM PATTERNS 

5 

Claim 

A mask device for making a thin-film pattern, having a slit through 
which deposition particles can pass, said mask device comprising mask 
members for forming said slit, said mask members being movable to 
10 change the width of said slit. 

Detailed Description of the Invention 

The present invention relates to a mask device for making a 
thin-film pattern. 

15 In general, when a thin-film pattern is to be made through vacuum 

deposition, it is common to use mask members forming a slit through 
which deposition particles can pass. 

However, the slit formed by such mask members may be reduced 
in width by adhesion of the deposition particles and further be filled up 

20 with the deposition particles at the worst. In such cases, the mask members 
had to be replaced by fresh ones. It was also difficult to provide a slit 
having its high accuracy of dimension if the width of the slit was relatively 
small. 

The present invention is to overcome the aforementioned 
25 disadvantage in the prior art and to provide mask members for forming a 
slit, the mask members being movable to change the width of the slit. 

One preferred embodiment of the present invention will now be 
described with reference to the accompanying drawings. 

Referring to the drawings, reference numeral 1 denotes a guide 
30 member which comprises side plates 2 and upper and lower plates (4a, 4b; 
5a, 5b) all of which are fixedly mounted on the respective side plates 
through screws 3. The upper plates 4a, 4b are spaced apart from each other 
with an appropriate spacing while the lower plates 5a, 5b are spaced apart 
from each other with an appropriate spacing. Each of the upper and lower 
35 plates (4a, 4b; 5a, 5b) has a guiding recess which forms a guide groove 6a 
or 6b. Reference numerals 7a and 7b designate mask members which are 
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formed of heat-resistant metal. Each of these mask members 7a, 7b is 
slidably engaged in the corresponding guide grooves 6a or 6b and has a 
heater 8a or 8b which is housed therein through mica 16a or 16b. 

Each of these mask member 7a, 7b also has ridges 9a or 9b (only 
5 four being shown in the drawings) formed thereon at its bottom. Each of 
these ridges 9a, 9b is slidably engaged in the corresponding one of 
grooves 10a, 10b each of which is connected to the respective one of the 
aforementioned guide grooves 6a, 6b in the lower plates 5a, 5b. By the 
grooves 10a, 10b and the ridges 9a, 9b, the aforementioned mask members 

10 7a, 7b can be slidably moved only in directions which the mask members 
move away from each other and toward each other. Reference numerals 
11a, lib denote biasing springs which can bias the mask members 7a, 7b 
in such a direction that they are moved away from each other. Reference 
numerals 12a, 12b designate screws which are threadedly engaged through 

15 the aforementioned lower plates 5a, 5b, respectively. Each of these screws 
12a, 12b can engage with the corresponding one of the mask members 7a, 
7b biased by the biasing springs 11a, lib to determine the retracted 
positions of the desk members 7a, 7b. 

Although only the two screws 12a, 12b have been shown, it is 

20 desirable to increase the number of screws. By turning these screw 12a, 
12b, the width of a silt 14 formed by the mask members 7a, 7b can be 
changed. Reference numerals 15a, 15b denote set screws for the mask 
members 7a, 7b. 

When the mask members 7a, 7b are provided to be movable as 
25 described and even if deposition particles deposit on the edges of the 
aforementioned master members 7a, 7b forming the slit 14, the width of 
the slit 14 can be regulated and set to be constant accurately. 

Because, in the aforementioned embodiment, the mask members 
7a, 7b respectively include the heaters 8a, 8b, the deposition particles 
30 adhered onto the mask members 7a, 7b can be re-evaporated to reduce the 
amount of the adhered particles. 

Although, in the aforementioned embodiment, the mask members 
7a, 7b are arranged in the same plane, they may be arranged to be offset 
from each other in the vertical direction as shown in Figure 3. In such an 
35 arrangement, the mask members 7a, 7b can be arranged to be sufficiently 
separated from each other at their edges. Thus, the slit 14 can be prevented 
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from being filled up with the deposition particles. 

The aforementioned mask device is suitable for use in an ion 
deposition system in which thermoelectrons from a filament impact on 
particles evaporated from a crucible to ionize the particles which are in 
5 turn accelerated and deposited onto a substrate by applying a voltage 
between the filament and the substrate. Since this ion deposition system 
has its increased mean free path, it can provide a thin-film pattern having 
an improved fidelity even if the mask device is relatively separated apart 
from the substrate. Even though the mask members 7a, 7b are arranged to 
10 be offset from each other in the vertical direction as shown in Figure 3, the 
slit formed therebetween can provide an accurate thin- film pattern. 

Brief Description of the Drawings 

Figure 1 is a longitudinal cross-section of one embodiment of the 
15 present invention. 

Figure 2 is a bottom plan view of Figure 1. 

Figure 3 is a front view of the main part in another embodiment of 
the present invention. 
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